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4R Nutrient Stewardship

• Improve agricultural production while 

contributing to social well being and 

minimizing environmental impacts 

(benefits water and air quality)

• 4R represents the use of fertilizer Best 

Management Practices to ensure:

• the right source 

• at the right rate 

• at the right time

• in the right place



4R Nutrient Stewardship 

• Match nutrient supply with crop requirements and to 

minimize nutrient losses from fields

• BMPs effecting fertilizer Source, Rate, Time, & Place are site 

specific

• Practices chosen for a given field are dependent on soil, climate, 

and management conditions, crop selection, and other site 

specific factors



Framework for management systems and education 

based on basic universal scientific principles

1. Supply in plant available forms

2. Suit soil properties

3. Recognize synergisms among 

elements

4. Blend compatibility

1.  Appropriately assess soil nutrient   

supply

2. Assess all available indigenous 

nutrient sources

3. Assess plant demand

4. Predict fertilizer use efficiency

1. Assess timing of crop uptake

2. Assess dynamics of soil nutrient 

supply

3. Recognize timing of weather factors

4. Evaluate logistics of operations

1. Recognize root-soil dynamics

2. Manage spatial variability

3. Fit needs of tillage system

4. Limit potential off-field transport





Slide from IPNI



Houx and Fritschi, 2010.  http://aes.missouri.edu/pfcs/research/prop09.pdf

Comparison of EE Urea Products (2009)
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Enhanced Efficiency:  Rate & Timing

• Application timing near uptake time

• Minimize time window for N loss

• Rate to meet but not exceed crop needs

• All used, no waste

• Varies within and between fields

• Crop sensors: a tool to optimize timing & 

rate
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Variable Source N Applications
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Source: USDA prior to 2009, FAPRI-MU 2009-2011

1990-92=100



2008 (USDA) 2009 (FAPRI) 2009 (USDA,

Nov)

2010 (FAPRI)

Variable Cost 298.06 292.75 255.46 277.61

Fertilizer 139.18 137.47 102.33 113.78

Fuel 42.64 27.80 27.88 29.99

US Corn Cost of Production

University of MO 2012 Corn Budget (cost/acre)

(cost/acre) (1000 acres)

Fertilizer $152.90 $152,900

Machinery overhead & depreciation $  50.69 $ 50,290

Machinery repairs and maintenance $  14.55 $ 14,550

Real estate $145.00 $145,000



States Supporting 4R Program
• Illinois Fertilizer and Chemical Association – Passed HB 5539

• Overall goal – Adoption of 4R nutrient stewardship

• Creates a Nutrient Research and Education Council (NREC) - 9 voting 

members representing the fertilizer industry, grower organizations, 

environmental organizations, Director of Agriculture, and the Director 

of the Illinois Environmental Protection Agency

• Funded by a fertilizer tonnage tax

• "Keep it for the Crop" initiative, which is supported by a coalition of 

agricultural and environmental organizations

• KIC 2025 - Implement 4R program and measure BMP adoption in key 

watersheds





States Supporting 4R Program 
• Ohio Agribusiness Association

• Working to include 4R in state nutrient use strategy 

• Outreach to various stakeholders has lead to Ohio Gov. office, OH 

EPA, and OH Dept. of Ag publically endorsing 4R





States Supporting 4R Program 

• Florida Chemical Fertilizer Association

• Help bring 4R message to state agencies

• South Dakota Agribusiness Association

• Utilizing education and outreach materials

• Obtain feedback on additional needs and material use

• Ohio Agribusiness Association

• Working to include 4R in state nutrient use strategy 

• Outreach to various stakeholders has lead to Ohio Gov. office, OH 

EPA, and OH Dept. of Ag publically endorsing 4R
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Thank You


